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(54) Title: CHROMOPROTEIN AND FLUOROPROTEINS 
^ . 

00 . . 

iO (57) Abstract: It is intended to provide a novei chromoprotein and novel fluproproteins. Namely, a chromoprotein originating in 
>> Anthdpleure ihornata arid having definite properties; arid fluorbproteins originatirig in Trachyphyllia geoffrvyi and Scolymia vitiensis 
and having definite fluorescent properties. . 

^ -fV*>f (Anthopleura inornata) a*COffi£Gmte£ #^ £feUi§fig. fttf\Z t :LlJ->-f (Trachyphyllia 
geoffroyi) *tf 7*5 >:J (Scolymia Vitiensis) a*<&J?r£<&g#!t#1££%-t SS*.»a 

ft -So 
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*f|ttJi^felief, «? .f*»fcfi*< V y ^^-t^ (Anthopleura 
inornata) ;-S^©#NlftB**SKRl^OSW^I»tH-***, 3W8Wtt$fefcv 
ttfcfcftfcfcJt, J:.*)^iBfcfi, 'tafyrf (Trachyphyllia geoffroyi) 
f*$/v^#*1?-><=r (Scolymia Vitiensis) S*cDir^«S&»S.^©flJ 

'tJtftO^pjrVT -¥?VVT (Aequorea victoria). fc*3fe"t*5*fi»ft3 

e« (gfp) &tomzis^x£><<DMm&Gt&o mo&>.5>?j*&%& 

X Xtm&m&) (semi-rational) &&&£m&&\Z&^X £ 
itfc «j\ ft*) tcltfrmmZ&WLtc •? % #&$rft fcfc 9 % & 5 v'Vfj p H^ttSr 
9fc3fc b fc £ v n o TttMr ft G F P gjtfttf ffeR $ tit v > § 0 HfiT-a^fcitafffK: 
J: «9 4i S W£ G F P qto.ftftSS itH-g- $ iirt \ W J; t^ii 

Mh± < &m f p£JI#©-o t .b-cfM)tie K. (y f p ) 

*f BtbSo . Y F P fts (Aequorea) GF P^I#©^"Pif 

fc^fb W©YF P© e & ^tim 60, 000—100, OOOM-lcm-1 &«fc 

TJ?0. 6~0.8 Xh^O (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

tkbhm*, -mfoteikftm {y^v^y^^n^x^t^) ©uric 

GFP^oMJt.Ut, ^T^^aejt (CFP) j&Jfclj, E 
CFP (enhanced cyan fluorescent protein^&btvTV^So ^fcV 4 V^V 
9 (Discoma sp. ) j&>e>M*S£ft«k« (R F P) k¥8t&HT.:fc «3 , DasRed 
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y^^^-t^ (Anthopleura inornate) &5 
(Trachyphyllia geoffroyij RTfT-tf $^^f>f-W (ScolyMa Vitiensis) 

■%'yf- J t ? (Anthopleura inornata) <D c DNA7^^7 17 ^P*h J-fe^^^T 

£$3bLfc 0 $ fefc^^fcrivWfei^^y (Anthopleura 
inornata) **Ofe#sejt03fe!a«Z»ttRT>'p H«£te&j||$f Lfc. 

*JSffitfe|i, tafy^ (Trachyphyllia geoffroyi) RtfTf 1 "^ 
TrU^^y* (Sw>lyaW Vitiensis) ■**OcD'NA9^^9 y ^ffiV>T*»fc 
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IP*K *»Mte^*Ltf; ^liW^t^ (Anthopleura inornata) 

(1) ®W^:i&^^6 0 5 nm-CfeS ; 

(2) 6 0 5 nmiC#tt5^/vto«[#4 7 5 5 OtfeS ; 

(3) #RJMm©pH«gteJ&*pH5~-l OT'^tfcS : 

( a ) wm% i ^fattoT > ymM \ JUiy . 

( b ) SB^J#-^- 1 IM®7$ y ^SE^t^T i a> p,^(DT 5; y i£fe^ v 

#l: ■ ... . . 

&%Wm^<Dmmt&M^ ^y;Ky^yft^ (Anthopleura inornata) 

( 1 ) KJDltt^&** s 5 5 3 nmffcS ; 

(2) 5 5 3 nm(:*3(t5 ; e/VWto2 5 3 0 Otfc^; 

( 3 ) p timstm# P h 5 ~ i o T'^-efc 5 V 

(a) 3 tiB^^T ^ y m&m • Xwu ; 

(b) BW"#dfcf^.©r.s>»^ 

ai : V; " ■ ''''•• ; -'---: :: r \ 

... ^tSiJOWBfcitLf^ «**rt©iiielt*'a- ^K1-5DNA^||^ 

( a ) IS?"J#-*§- 1 ^lE«tf>T $ / &£?!l£r =* - D N A ; 
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— K1~<5DNA : 

(a) E^#^-3{C|E^T^ ytem^-K-rSDNA ; XK, 

- K1"5DNA : 

( a ) 4 \mm.(Dm.mmQ ; x«> 

(b) E^J##4l;ilEift<Z>M 
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99-, wtumfo. Wl^f ^ 

*»KtCiiltf, tafyi (Trachyphyllia geoffroyi) g|&©TlE 

( l )&>Mft®JS#tfc i 9 J^i»t>^l!:«fl5U;ajBii6**it* 5 o 8 nm(») 
Xtf 5 7 2 nm (#) *) „ 5 1 8 nm (ft) Rt>*5 8 1 nm 

(2) 5 0 8 nmfc^S^/VMte (ft)>9 8 8 0 0 M- 1 cm-Kfe 
.9 „ 5 7 2 nmlC^ottS^/V©^^ (#) #60400 M- lcm- 1 -?$>5 ; 

( 3 ) M^HlgW 0 . 3 P (ft) Rtf Q .33 '(*)• t?fc 5 ; 

(4) ^Mfe® i> Hl^ttiio^t© p K a fi*fc 5 . 7t'^5 : 

( a ) mm%- 5 khb*©7 s y mw\ ; x«v 

(b) E^j##5icEii©T'5Vs»E^fc^vNTi^'fe^©r5y»o^^ 

m : . •: 

#38 K CO £ b ^SIJ O0#K «fc tLf£, T If $ 9V- ls3 (Scolymia : 

Vitiensis) A *©T^fc^**>3*#a £ft£ e 

( 1) $«©8W-<fc 5 ^#,d^^«fbLvItl^^ft^ 5 0 8 nm(i) 

: M5 7 8nm : (#) **tK 3£ftfe*c}fcft# 5 18 nm (ft) &T>*5 8 8 nm 

( 2) 5 0 8 n m 1:1*5 5%/Mft3^fc ' (jft) #10 2 2 5 0M- ixm-lt 
5 7 8 n'mlC*5tt5^VK3fc<RSc (#) # 7 6 9 5 0M- 1 cm- 1 "Cfc 

5 : 
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S ; 

(3) (3*3fc) ^0. 4 3 (|) M0. 5 1 m T*&5;&tf 

(4) m& (5 0 8 nm) ©pHigftto^TpKa ^5. 8tfe5, (5 
7 8 nm) <D p H^gte^o^T p K a # 6 . 5t?fc^ 0 

( a ) IB^IJ#^ 9 KfEicOT $ 7 miE^J ; Xtev 

(b) 9 fclE^or i / pia^^t: i^WlU^t^ /io^, 

*%WO%\(Dim\Z Xtitf, IB^#-§- 11, 13, 1 5 Xf* 1 7 OtftfLiHcfE 

( a ) 5 ^ie^ot ? / mmm k = - k-t sdna ; x» % 

tSDNA : • / 

( c ) ibjij#-^ 6 \z.mM<Dt&mmz#tz> dna ;.xj*v 

( a )■ ibjij#^- 6 KftMommmmKft^x 1 a» e> moj&s©;^ 

(a) I3»-t TiCfB^OT $ /miB^J^a- K1~5DNA ; Xtt, 

( b ) ia^ij#-§- 8 \zmm<Dm.mmq*mi- z> dna, • . 

( a ) @B^IJ#-^ 9 ^IB«OT ^ J mtn* ^ -KtSDNA; Xft, 

(b) @B^iJ#-^ 9 ^IBicOT $ J mmfc&^X 1 ^bSi©7^|0^ 
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tSDNA: . 

( c ) ib?ij#-§- i o KUl&om&%ffl%%1r2> DNA ; Xfe, 

( a) ib?ij## i o fcSBfs©jiSi^fc*3v>T i ^bifiop©^ ems. 

( a ) 1 . 1 3s 157ttl 7 fcfB«tf>T 5 ^ »Sfll«:=»- K"t"5D 
NA ; Xte> 

(b) ia?!l##12, 14, 16XS1 8 tiE«©^sia^j^^r-r5DNA e 

m 1 ft, ^tjgK^^y /W y Mv*?^? (Anthopleuira inornata) &%<D%M 
m&W (Be-G) (DW*^? Yfr*Ufe\stdfe$k*7sk1-o 

H 2 fi„ #5SBj CD^t y /W y ^f" ir ^ (Anthopleura inornata) & 
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161 (Be-G) Wl*© p ffiGgtt&S*"**. #l4(ipHlit^b, 

!^$ft^©3teS^r^i'o 6 0 5 nm(4*^P^^y /w y*?y? j r?&%<z>&%w 

a« (Be-G) ^©PJbfe£&^U 2 7 7nm!i-»ieiSttbt 
&frtb55bfc« O^f^T $ / ®<*>») &&1ro o$<^ 2 7 7 nm©Il?I 
6K#^— ^"Cfe^V^b, 6 0 5 nmCDjit-C^KO^iJ/W V^f-^^ 
&*<D&m&&R (Be-G) »t»pH5~pHl 0 tC&lN-CfS ^ 

g|3fis ^^^(75^<y ;W y^^f"^^ (Anthopleura inornata) &3feCD-fe^ 
(B e-R) h^m^Vft^^fo ilittKl|Z3tO$ 

j^^MO^}) /W V ^r>f (Anthopleura inornata) S^cDfe^ 
^SSC (Be-R) h/KDpH^St4^1*c $ttt«:pHfit£r^U 

mW&Wfcfe*^* 5 5 3 nmltflS©^!J/Wy^^t^*OfelI 
6IC (Be-R) 2 7 7 nm}4-^WlCl6I£tt Lt 

&fc>ft5M£ (^#^T $ ;®Op) £^1- 0 ^£ x 2 7 7 nmOjrr-M 

SSCi;^— ttfcs^u, 5 5 3 nmoit-e^pjo^<y/wy =¥v^-Y^ 

&&©#.|t^aK (Be-R) »f©|» p H5~pHl 0 IC^TS ^ 

HI 5(2, ^fgPJOfbfcJgaSC (Kaede) <D!»*^ h/Vfc^-fo 
0 6 W: % ^BjO^geK (Kaede) CDgft*-^ hA>*7Flr 0 
m 7 (is ^^Pi^^^a® (Kaede) ©jt&^&^A Ltz HeLa 470nm : 

-el^LT, 510m 0%ftX*mfe^tc&&%7jkTo 

m 8 te, Kaede *5 £tf Kaede2 ©12. 5 U >>T S K^m^M)/-^- 

^^^i"o Kaede KUt^feV^^it UT Kaede2 K^^HSo 
B9tt. HeLa M<D^SfJgl^ Kaede (±0) &tfKaede2 (T0) fc^W-f 

Hi ott, (00 ftJi&H&W Kaede 
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;VT^ 'K-f/H!l.J:5«^«iiSit"e* : i"o Kaede HS^^ 365 nm Mft&fT.V\ 
20^rii:i#V^y ^ LT SDS/PAGE ^ffofc. 365 nm ftWMWi 

(0 #) ©jUfc* h /V^l". jROBfftt, 365 nm ftM 140 M<9«X-< 

Ell 2fi, *»W©*3tegeSfOJomlji)©pHlfiStt4r*1-. 

Ell 3f^ *3SH©^c3teSeflt(Moiniji)KlUV3 6 5 nm^Ilttfci^©f 

.H14W\ ^PjO^SaW(Momiji){CUV 3 6 5 nm^lMtfci^©i 

015 \X UV toftf^O^JRX.^^ r/l>©5fefe (Momiji2) fc^l", 

01 6 J* v UV iMtOSi^^^^ h/VO^b (Momiji4) «r^.t", 

. m i 7;ttx uv MHIft&tiM&z^?: hfrt°-?(DvK fc to 
-To JIJWfu(508 nm) RRIHl (578 nm) 

El 1 8 «,UV ^JtftmoM*^ h;Vf-^OpH |C «J:5^{b(MoMji2) to 
1- 0 j£t*ffl(508 nm) 'MR® (576 nm) 

-To Pt*ttl(508 nm) '(583 nm) 

02 01*; 36B m 6/i 
g/ml CDge^-CaiJ^Lfcc gfttt £ tf>^£ WKI- 5 fc & fc^^JCH V n 365 nm 
(D%X-%&:*m^ W nmfrb 650 nm *WSbfe**<* h/V£r$]£Lfc 0 

0 2 1 j± N 365 nm^ifiiW^^i 5M#«{b<D»(Momiji2) to"h 6/z 

g/mi (om&mfrx°m%.'Ltco &&ftt<Dn&mmztzfc*>fc#mz®^Ms m 

•©^'■Cate^lfeSrff V V470 nm tfvfe; 650 nm * TO&ft*^ * /Vfc*!l£ : ufe. 
0 2 2 \ts 365 nm ftfllWM fci S^#fe^fboft#(Momi ji4) £^t 0 6/z 
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g/mi ©»e»*-csofeLfe. u&ftbom*wmzir5tcmz#mzm^to5im 

©5feT?3te3E*«:ffV>470 nm>b 650 nif-COf^^ WV&SIJfeLfc. 
0 2 3 IS, HeLa «ft W&ft#&(0*t^£^1- o 
Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

4io hm^ m&ytmfe, fc%mife*3®rm-?ftvti B 

M2 4 ft 12. 5%T^ D;VT5 K^/t- (Pseudo -native SDS/PAGE) -?(Dfo.W}/< 

WT (Momiji) : 
dl6: lifr 
ml6 : ^ifr 

@2 5|j:, 365 nm3tMif ©f h/V(dl6)^1~ e 
MftfcW (518 nm) ' 
(591 nm) ' ■ 

i2 6(i, 365 nmftMffr&Olbfe*^ hMml6) 
ft^t'-^ (518 nm) 
**3fetf-^ (587 nm) V 

(i) Kwm&mw.b'g. 

&%m(D%—(D&mW.&W^ ^P/WV^yflr^ (Anthopleurainornata) 
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&&© t ©■?*> 0 v TlB©#ttiHrf5 - i SrlHft £ "f 5 e 

(1) MM*!i s 6 0 5iimtfc5; 

(2) 6 0 5 ntoKl*5tt$^!R3tffiSft^4 75 5 0"T?4>5 ;'' 

(3) ^M#S©pHilppH5~ l o/csfcjfc-efcs :. 

*^PJcD^- ©#J|f M6ff fi, /W y =¥^- Y * (Anthopleura inornata) 

(1) MS^W5 5 3nmtfc5; - ■ 

(2) 5 5 3 nmlC&ttS^/Wgibfe^a^ 5 3 0 0-?&5 ; 
( 3 ) ftPi£l&#tt<£> p HJg&gtt# p H 5 ~ 1 0 -C&Jfc-efc 5 : 

^< y /W y ^ Y ^ (Anthopleura inornata) 9 6 &<Df&^ & Jfr U , M 

iuje l < ga?o ltv^s o * , hmtm^b mhu n ©i <* •. 

jafe^Si ^^Wy^Vf^^ (Anthopleura inornata) "fi; ttitM 
^«t^T©^»jT^i, X y VWf y ^V^-Y (Anthopleura inornata) 
-t^ (Anthopleura inornata) Uft-M V #>t*r 9 a»fc3WR©&jfc£6jfrfe\ 

V .. ■: . .. VV"' ; : ' : .. . . . .. 

6 0 5 nmt'fc 19 , 3=fc, 6 0 5 n mfc:}3 5 ^/V!R&#$Cte 4 7 5 5 
OT?£>5 0 

*»w©»^©^*MSt'.(Be-iR):tt* «t©ii^ti!)^ti 

^t^ s 5 5 3 nm^fe «3 x . *7t, 5 5 3 n mfc^t « *^ft^|fi»4 2 5 3 0 

o -efc So " ■" •. 
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i U^fcD, (2) flM*Ufc3te©**/V*-*3teK^©a^^-fci. 

**«©fe*afejr©*#ttfct'ttt, ^t©wi^©t ^ / mm^-tz 

( a ) @E?iJ#-S§- 1 Xf± 3 fclB*fc©7 $ 7 ^SE^O ; Xli, 

(b) SB^1J##1 Xf± 3 K:|Ett©7 5 V MIE^JK&l^T 1 *>6>jRii'OT S/fift© 
l s&»fe 2 ofc* t < tt l a*b i J: .9 0* U< fi ra»b 7^ &£>Mf 

muti, *wmm^ Lfr&mw&nt mmt&uuxmm* e o 5 n mxiis 

T i «tV\ fc*5 % 3fc!ftift#tep : p HMgttfS, P H 5~ 1 0 T^^T'fe 5 £ k i% 

ft* uv\ 
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W## 1 Xtt 3 icjBft UfcT $ 7 miB^Jfc^ LT 1 / m<D^ y . 

(Anthopleura inornata) &?fe<D c DNA7^f/7 U — Srflffilc'bt P C R Sr^T 

(2) *%w<Di&3tm&m i 

#3S§I5 1 af-y =f (Trachyphyllia geoffroyi): glfe 

\>m^h^\mihumMm^i^5 o 8 nm(jD 

&t*5 7 2 nm (#) T?& 9 , f»t**S 5 1 8 nm (ft) £tf 5 8 1 nm 
(#) -CfeS ; . . 

(2) 5 0 8 nml^ltS^WI: _(») ^ 9 8 8 0 0M- 1 cm-ltfe 
9 S 5 7 211111(^*^5^^ (g)#6 0 4 0 aM-l cm-ltfe5 ; 

(3) i^ifcWO. 8 0 (JS) m*Q. 3 3 (#) 

(4) m&RX?fc&<D p HlSttto^tCp K a fiSfUi 5 . 7 t?t>/5 : 

t a 9 =f (Trachyphyllia geoffroyi) ft v $ l|j§IMW y ?<D 1 it?. 
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m&frbft&^itL. m&m±$LMft 5 O 8 nm (ft) ^5 7 2nm (*) 
-CfetK t3ti^tftli5 18nm (t) M5 8 1nm (*) *fc> 
5 0 8 nrnKmiZ^/VWytfa®: (WO 119 8 8 0 OM- lcm-1 "Cfc'flU 5 
7 2 nm^jo^S^e/VM^iC (*) ft 6 0 4 0 OM- 1 cm-lffe5 c 

tiot»ISMt©^-^^^ (optical marking) ^"HTlir^&So 
( a ) 5 \mm<DT 5 y miB^J ; XH, 

(b) |H?lJ#-^5 HUB* ©7 5 y KE5IIH:*5V^ l^btfiOT? /titOX^ 
: 

^W©»:i©#3te56Ktt, Tf^tXtVy?' (Scolymia Vitiensis) 

( 1 ) MloUti;: <fc b'*kfo&* e>*£fckfl5 L % M&fctt&tf 5 0 8 n m 
W5 7 8 nm (#) t) V 5 1 8 n m W S.U?5 8 8 nm 

(2) 5 0 8 n:m^doit5^/vto#^C '(») 2$ 1 0 2 2 5 0M-1 c m- 1 X 
h 0,57 Snmfc^ltS^/vMlc (*) 3* 7 6 9 5 OM- 1cm- lffc 

5 .;■ 

(3) ^0. '4 3 (IB.ifttfO. 51 (*) ; &0 



1.4. 
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(4) J&& (5 0 8nm) <DpH|»OV^pKa^5. 8^9, (5 
7 8 n m) © p Hgf t to p K a 6 . 5 "Cfe 5, 
Tif (Scolymia Vitiensis) fig^ttcD^ftlJ-y =fT\ /hSl 

vmmt&mxFimxhzfr, < k*R^teft«. ^^^©^mc 
fe^*fV5?«©maas*) ?> v b^wmmz&-Mv4mx*p>b\z. 

m&frbft&fomkU .Bb&W&LlkifiS 0 8nm (iSt) W5 7 8nm (g) 
-efcf?, *M*fcK&5 1 8nm (^) M5 8 8nm (*) XhZ> 0 *tc, 
5 0 8 n m^^tS^/^ft^iC (It) ft 1 0 2 2 5 0M- 1 c m- 1 Xh <9 ^ 
5 7 8 nmt:fctt5^M«: (#) ft 7 6 9 5 OM- 1 c m- 1 Xh S 0 

laot^ClJS, ^fX(iiafOv-^y^ (optical marking) ^RTII-t-: 

<fc<5 0 

4: LTfi. &T©fafta»©7 5. /^gE^J% 

( a ) mmtt 9 tis^oT ^ j imn \ xtt. 

< b ) mm** 9 miB«©T 5 j mm \z&^x 1 & bmu<oT 5 / 

?U : 

**S©**<eK©SU©Afr<f!liUTtt, E^#*i'i\ 1 3 v l 5X»l. 
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*&<&u ***** P Hi^^©itft(t @a?o# 

^-r 5 z. k&&m-?& Zo^miMWvmFmomwmtir 5 , 7 % 9, 11, 1 3/ 

1 5 Xtel 7fclBfi UfcT ^ / &E^j$tWcffi^j#'# 6 > 8, 10,12,1 4 v 
1 6 XI* 1 8 JcfBJfe Lfc^E^0fim*f(JE1-5 i £ K±!)II^7^v- 

b - vSrUffllfc LT p c R &ff .5 - i V , #»§JI©*3tegest&=- K1~S 
DN A«rUt#-f 5 - £: 5o **WO**iaEejf«r=*r-" K1"5DNA© — §p 
©fftf &±fEL;/tP C R t i 9 #fc:#£l!:B:, ^UfcDNABff>f «rJK#icatfis 
^«t**^flf.fc «fe 9 ^irrs i £ fcJ: & , FrS0*3fcg65C£ =? - K1~ 5 D N 
A£#5 1 # -e% 5 o - ©DN A*?ia fc%Xl^ - £ fci' Q * #35 

(3);*3|I©bNA : 
^ODNA^W^tbSo 
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(b) @a^iJ##lK|Htt©T^ /@£@E?'JK*5^T l^bifi©7? y^o^v 

— KtSDNA : . . 

( a ) @B?J#f 2 lcffBtt®&£B?!l ; 

( b ) e^m- 2 fct&mv&miMz&^x i ^^Mo^o^, smto 

BB^U : 

(a) ia^#^3fcfBftC0TtyMSB^J^3-K1-^DNA ; XJi, . 

— K1"5DNA : 

*&w<D%i-<D&mwnw*^-- ki-s d jE** AftVi ,i ltwu 

(a) ia^##4(31|S^^ipB^ v 

^OD N Atfmf h thZ} 0 
( a ) 1B?U## 5 KfEMpy $ V ^@E?'J& = — ' DNA ; 

( b ) R?!l## 5 l£|Ei£tf>T "* J »BJIJK:*5=VMC : i jS^jfcfi^T - S9t<Ok£:, . 



WO 2004/018671 PCT/JP2003/010628 

1~5DNA : 

(a) 7 Kl|B0©r 5 / WBM* a - K1"5 D N A Xtt, 

( b ) mmmtk 8 ^ia*omsi5?ij^i- sdna. 

^©DNA^if £>*i5o 
(a ) IB?IJ#-5§- 9 fcfES.fl?r:5 ; /TO»V- KtSDNA ;,XW\ 
(b ) IB^j#-^ 9 'kVSM<07 ; 5 /^IBM^^VNT 1 ^^M^5T 5 /i©^ 

f^DNA : ' . 

. (c) @B^!l## 1 0 ^fE«^»IB^J^T5DNA ; X\*. 

u) 1 o ^m^mmm^^r 1 ^^M^mso^^ 

tf/XteM & :f 1" 3 IB?!| £}T U ^O^SieS^ 3 - K1"5 DN A : 
*%®<D%-(D 1 $k%W 6 St £ = ^ Kl-SDNAOjg^-5A#:0!li LTte s ; 

(a) |B^J## 1 1 1 3, 15 X\t 1 7 {CfEtfeOT ^ / BfflBEI&a - Ki"5 D 
NA ; Xft> 

(b) @B^J#-^1 2 N 14, 16X141 8^|E^^ia^J^1--5DNAo . 
5U #J|ft;7 B 7^-£ffiv^#y t (P CR) fc£o-C»3i 

rnvx-hz,, . 



WO 2004/018671 PCT/JP2003/010628 

mm*v -i^tv*^ k^jsv^ pcr, mk* 

Molecular Cloning: A laboratory Mannual, 2nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 % Mt^Kl Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fcf5^ 

(4) ^mrnvm.^TL^**- 

.*V^*»lii)DNAft, jj^lC&g&S&E (#)£#; :/n*r-*-«80 dS^fg 

. -v /V Kv^x - j> • T ^ 7 — ^ jfi'S-f- (Bacillusstearothermophilus 
maltogenic amylase gene) % /^X.* 1> Sr=^7fr/U$. .X a T ^y^-^Sfe-f - 
(Bacillus licheniformis alpha-amylase gene) , • 7 ^ o V 777^ 

^y?. > BAN T$ V ^-if itfe-T 1 (Bacillus amyloliquefaciens BAN amylase gene), 
• fftf- U * • 7 >V# J) 7* n ^T t —^3S#. : f' (Bacillus Subtilis 
alkaline protease gene) 1> < ft^/K* >^'X > > v^-i?*^?- 
(Bacillus pumilus xylosldase gene) ©^n 4— ifcft77^7- y\k#(D 
PR^IX ttPL^n**- ^»SI© lac, trp^U< tetac 7*n^?^^ 
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T-i O^n^N^S'frfiWP) t'b*-*, izltWrJ $4^* 2±« 

yy yzfn.te*-?^ p 1 o/p^^ h £r • # v • # y ^ 

P ^* ;> * fci±/« * ~ * P »M >K* 3 9 K«MM3H£^:7 0 P * 4£ # fc 
©:/n*— T/va-/V7*t Ko^t-flgfT'B*-^, TP I lT'p^e 

^^S«WSjBl^^7°P^-^^Ji Utt, ADHS^P^-^fcte 
t p i A^P^^if^fc5 o 

5 e i b &tt a&o t> <o)M^ yy-mn S V 4 O^V/Nyif ) 

#«fctflBHR^'^f-E^(fl*tfT7V "M** V A RNA h 

RrH^-rSDNAlB^J^M LTt i < t UTfis V 4 0 (It 

#-£LTW:, 5>.fc Kpiii/^^-f (DHFR) t^/t'/ 

■ # p v y( ± X > V< T P 1 aUS^O J; 5 Pjifr^^fflJfe T V \ 5 
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(5) jfwmi&'g.mkW 

!*¥L3SM£>0!l £ H E K 2 9 3 $BR H e L a COS ^ffljg^^ B . 

SlW.ife^H'.feJi^ 09 £ f£> f - y # a -fe * V^; (Saccharomyces 

cerevislae)^^tf±-^5/^ n-v-^ -fe^ • ^/W-^IJ (Saccharomyces kluyveri)^ 

assstf ens. m^^tom^m*.^? t-comAjfrnk i 
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V Mfc&tft 5 i t 2 s T-# 5o D N A#J(5«io«^6^©J!ft*a*tt: x ' & 

T# <5 (#!lx_fc£, Baculovirus Expression Vectors, A Laboratory Manual ; 

# t'i' > • "-fXL h a— /UX-^f y'*l/4a9-'^to i?— , Bio/Technology, 

6, 47(1988)#(C|5tt) 0 

57? h^^^T • # y • \/7~- • #y ^ Kn^ • £>f A'* 

(Autographa calif ornica nuclear polyhedrosis virus) ^^r^ 1^5 r. t ifiX*i* § 0 
&&M&t LTte, Spodoptera frugiperda <D$$M;fffl%&XhZ> S f 9 X S f 2 
1 [/^aB^;W • ^^"t-y^a V : ''-<&#'#-i- X s 7 - 7^7 Ky <- • 
V^iT/K ^ y . 7 y - v y-7^K • # ^/^-(W. H. Freeman 

and Company) v = a — 3 — ^ (New York), (1992)], Trichoplusia ni £>0PHM2 
X&&H i F i v e W y^l a^VtllJfirlVN?, r tm5| . . 

.«j^*#^«s^t^siih5 0 *mji<Dm&wz%LMm 
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-*^<£ &/fi Vyfc'BW ^-^^^ n t h 7 -f Hfe % S-SepharoseFF(7 

Kt5DNA*#5 r. b&XZ 5o £©DNA«raM5fc#^tcS*A1-3 - fc.Rl 

^i1roilM^^t5^©-oiLt, FRET (f3t**i^;^ 
HE£) ^^P btlTV^p FRET s #1 jttfs fg- O^ftg & jt£ Lt O ^ 
TX$3te«» (CFP) T^U/tm-©^^ m-<D%ftm&WbVX<D 
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n^ytmm (yfp) T?ML^-©^^^##^«^t^j;f5 N n 

&%ytW&W (YFP) ZTt^t-ft+k LT^^^r, iXT^^SK 
(CFP) £ K^-SH^ LTffMB£^ iff©Kt'FRET 

* pp&iib1-5 - t *St?# & 0 BPtj* FRE TTO 2 «R©^fc-ttt^JI*« 

<£&i?g £ fret tt&tf 5 

JMoWR*fttjW©**ieiti: Oft*©***) &f»t5o tt-c, 
0- Ott-e-ft: t m 2 t ^i^ffl £ 5 *3fc £##f i-5 £ £ fc Jt 
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5 est? t> <t v n u atem^m «t s l e 
sret>J:y\ 

15X1417 kwm. vttr $ j wmmxmnm% 6 , 8 , 1 6 , 12, u % - 

!fr5 £ tfcJt ?>\ *^ K-f 5 D N A trfll^1-5 <AK:&gft 

SDNAWfjt-tA¥i-5o- 

3rM«'a'mMaR^= 3 -Kr5DNA^#S^i^-C§5 0 :<od 

^ v- a i'Sfcfc £r©¥8ste £ 9 «rtfciALs Kite® 6 £&H#& fc£ 



WO 2004/018671 PCT/JP2003/010628 

±mmr $ymmm<D*-?Tj yym&omm*?* *—?-m&<D%m 

^^-fli^ TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 : 327) N TpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) % 

TpRc/CMVj (^fc'hP^&MK r p CDM8j U^^hn^f-y^M) B 
mRl^? ^—Tf'ttx r p RS303J , r p RS304j , r p RS305j , r p RS306J , r p RS313j , 

TpRS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122: 19-27) s TpRS423j , T P RS424J , T P RS425J , r p RS426j (T. W. Christianson, 
R. S, Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

MM, BalbC-3T3 Iffljfe, NIH3T3 jfcfflR CH0 (Chinese hamster ovary) Mti&s HeLa Jjf 
NRK (normal rat kidney) $BJ1S N rSaccharomyces cerevisiaej ©j$H3:#Bfl[3 
*?*MW (E. coli) WMft ¥*®Lm-?Z> ZttfXZ S. s<??-<Dfc±®j&^(D 




WO 2004/018671 . PCT/JP2003/010628 

-y h 09) ^®M#fg« (ATTO r^^^-^t^f-) *OTV^ 

.-'✓a ^&BfrJhi-3«j£a»'fc* B&^«IK8to5#*Lv\, 

*?§5e©i-©^ISSoi^ : 5 0 8 n m v 

#5 1 8 1?fc*^^ttit:5^te> 9 0 -5 1 0 nm, Mjt 5 10:: 

-5 3 0 nmii07^;^^If 5i t«$ U\' BM&jjk& 
#57 2 n m-Cfc t) ; MftWKW.&tf 58 l ni^^^^fe^W^'l.*^^ 
S*F&#5 6 0~5 7 5 hm N 5 7 5~ 5 9 0nmgg©7^;^-OTf 

. 5 1 1 uv v 

*^©H©f)tiafcDi^, B&ttfc&A** 5 0.8 n m, S£ftM*&:g; 
#5 1 8^fe5i^^tfii-5#^fi, 9 0~5 1 Onm, t*5 10 

~5 3 On mm.&(D7j ;V$-*®.mirZ> C i: LV% Ili^HI 

# 5 7 8 nm-efc •? '. % 5 8 8 imVfc*|S"4.**W^*frri, 
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fth&%5 7 0~5 8 0 nm % &ft5 8 0~5 9 5 n mW-W.<D7 J fr?-%$iBlr 

c c d ^^-t-s i i ic i «? ptiTif, ®m%%&tekmm$m$:-?M®K 

(8) «BJ<D^r^ f 

(1) total RNA©#3tiJ 

jgfrtf)^ JJ>W y ^r.^-Y ^ (Anthopleura inornata) £/BV^c 0 ^Lfc^U 

■ SJlJrl ^^A{C»TRIzor (GIBCO BRL) £7.5 



WO 2004/018671 . PCT/JP2003/010628 

m 1 JflX.-C*^:^ XU 1500xg "C 10 #Wjfa>L;fe, /±J*fc* 0 0*^1. 5 
ml *jD^ 15#WaW.l>fc«s 3#l»fiLfc e 75bOxg-X?15^l!B3t'C?Ufci 

±nt'fc< v7vaj 3. 75m l 15 mmw \Jit& ; io L^o 

17000xg .1? 10 ^ra.S'i>L7t. ±«3#T 70%^* 6ml 17000xg 
-C 10 #|W3S& LfCo _k Yjf £ JtTMSr DEPC tK 200 m 1 b7c 0 DEPC 

MVHl total RNA £ 100 fg»^LT 0. D 260 £ 0. D. 280 O^^j^febT RNA&I 
g£$Jo fco 2. 2mg © total RNA £#fco 

( 2 ) First strand cDNA 

total RNA 4 ju g Srftffl U N First strand cDNA (D^fc* y K "Ready To 
Go" (Amersham Pharmacia) K <fc 5 cDNA(33/z D ^"n^ Lfco 

(3) Degenerated PCR 

Ufc First strand cDNA(33 M 1) O 0 *> 3 1 .jHI&i LT PCR ^ffol, 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (SB^lJ## 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (IE^J# ; -^2 0) /' 
I ; tt-f W^ R ft A Xft G> Y & C Xii T, V # A, C Xtt & D & A, G Xte T, S 

(iCiiiG, HfiA, TX« c Zffri-o ; 

PCRMSMJ& 

T-XT'l^— > (first strand cDNA) 
X10 taq Ay yy— 
2. 5mM dNTPs 
100 m M primerl 



3 m 1 
5/1.1' 
4/xl 
1/il 
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100/iM primer2 



ImI 



^ y q 



35#1 



taq polymerase (5U/ n 1) 



lul 



Ut 1#(PAD) 




we 30 # mm 



72<C 1ft C/?>T 

±IE 3 * t v 30 ^ ? ?\>tf\ \ T ~- y ^ ^?ft£ £ 1 t>f * £ 0. 3°C 
1WC 30 ?/\stif<DUm\Z 43°C 0 
72<C 7ft 

PCR ^^ofCo T^D -^y/vm^S)T% 350bp >) Hi U JtgjL 



(TGI) \z. Yyl/^y**- i/3>'tt7'/^^!7^ Y^^Z^b ^£=fTV\ 
eVN3d^-(D^:M<fc 0 plasmid DNA £i|t§!lL-Cs ^A£ftfc DNA ^rtfcD:^ . 

mistc %%mb&te : ?-<v-uvhz> t mmi-tch <d\zmvx, 5*-race fc^-tut 

3'-RACE mfc <fc 5*|5Hf-.£&cp * V fto fco 



(4) 

#jH bfc mimft & pT7-blue vector (Nqyagen)jJ: f << 3 V Ltc 0 
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(5) 5'-RACE . 

Degenerated PCR T?# btltz DNA <0 5'{ffi| tf) i&fB^J ^^^1" 5 7t 
5'HRACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
£ffll^T, 5'-RACE&<H?o7c 0 mmthX .(l) X'mkvtc total RNA £ 4jug 

dC-tailed cDNAtf)— 01 <Dti§Mfcfe 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IS^UfM^ 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (@B^J#^"2 2) 

I \t-f J *si/%7Flr 0 

na 

5'-ggccacgcgtcgactagtac-3' (primer5) (E^(l#-§"2 3) 
5'- AAAATATGGTACGCAAAGGG -3' (primer6) (|B^J#-^2 4) 

T IS v -%?)V%%MbX-jm £ tltc 200bp <D^y <9 tii UflffiTUt. 
ft^ U fc DNA ©r^Sr pT7-blue vector (Novagen) \Z.y^i tf—^ya l/L fc 0 XBWW 
(TGI) h7^7t^~ iXa , /LT7';W-*!7-f hir 1^ a yfrff^, & 
V*si nn-©7Cj#lJ; 5 plasmid DNA LT, #A^tbfc DNA KffromSIB 

^J^DNA ^-^iyt-K:i«9^U^o . , 

(6) 3'-RACE m 

Degenerated PGR X'4htlfc DNA mfr<DZ'M&fttiis (4) O^SIB^J^:^^. 
tLX (2) tfc first strand cDNA £* 3 m bfc 0 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (ia^J## 2 5) 
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y^y^U—h (first strand cDNA) 



X10 taq /<y7r — 



2. 5mM dNTPs 



4ul 



20 mM primer? 



l/U 



10 n M V dTprimer 



iui 



^ y q 



35/U 



taq polymerase (5U/ u 1) 



lul 



94t l^(PAD) 
94^C 30f>(») 

52<C 30# (^y^v-O^M-^T^'-y ^^*) 

72"C l# i^y-f^wm 

±IE 3 * x S> 7% 30 ^ Mr o 7to 

72^ 7# (ftm<^#^) 
4r-c^ ■ . 

T^n -^y/VS^l)T% $tlfc^ lOOObp ©/^ K&1?0 «3 ffl l v »It 
7to fttibfc DNA $f)t£ pT7-blue vector (Novagen) (t <?^a}<Llt 0 j^M 
®&(TG1) It h7^X7^> ^3yLT/A'-*!7'f htV^ Va V^^v 
SVn=d=-O^0J; <9 plasmid DNA ZffimVX, #A$tbfcDNA»f^OM 
@B?U& DNA ^ ^ yf — }c «t 9 Ufco # feKfc^SO^Sffi^iJ^iH^J^© 
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mu C*jM8H:*y rfdT^^^-SrttfflUT, (2) -CM 

Lfc First strand cDNA t LT PCR <HT.-? fc 0 

5'- CCCGGATCCGACCATGGCTACCtTGGTTAAAGA -3' (primer8) (E?IH$#2 6) 

TV/W-f (first strand cDNA) 
X10 pyrobest y 7 y — 
2. 5mM dNTPs 
100 uM primer8 
lOOuM *V =*dT -fy^-^r— 
5: V Q 

pyrobest polymerase (5U/ u 1) 

PCR&J&3M*F 
94t 1#(PAD) 
94<C ■ ; ;30^.(3fett) 

52^C 30 # <D&m^<DT. 
72V 1& izfyJ^-Wg) 
±B3X7 y 30 /Mt ofco 

72^ 7# 

T^o -^^/V©««*ilj^ v ^«$*bfe*& llOObp ©><^-Kfc9l5'ttJb, flftt 
LTpRSET vector (Invitrogen) £> BamH I , EcoR I »t^^P-^y^tt, 
(JM109-DE3) T?|g^$^:fCo ^^Se^ N^^His-tag ^#< £ ? £ 
aV* h 7* b Ltc<DX*&m.m fi fi Ni-Agarose gel (QIAGEN) X»ffiMVtc 0 «0 



3ul 
5ul 
4ul 
lul 
lul 
35 ul 

lul 
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: femgeW (Be -G) ©<|45C 

(l) ytmu&BoMffi 

20nM^mk& (Be-GK 50mM HEPES pH7. 9 femZft^XW*^? h/^* 
&m&^M& (B e -G) -efi605nm © * ftBftbfttc (M 1 , P l) e 















75^1^ 


1 Be-G 


605nm 




47550(605nm) 




>pH5T?£L 


229a.a. 



(2) pH^SttOM^ 
• 50mM (PTI5(D«^"l3-e^ej@©Pll{!Z^-<^ h/V£$fl5£L7t (B 2 )•'..••' '. 
^pHcD^W^fm^a^s 
pH4 x 5 : mW<y7 7- 
pH6 : U ym/<v 7 7 — 

pH7 s 8 : HEPES ~7 7~~ 
pH9< 10 : : Mv "i/^A v 7 7^7- 
P 2 p$^fr££p*& £ 5 fc; pH5~10 ^t^> cD#tf*££LT^fc 0 

b - i : y t h(omm4MwBmM^.<owm 

(1) total RNAGDtefcti 
fiftO^U/Wf V^sJ-W (Anthopleura inornata) SrfflVfco W&LIZ^V 

;^y^y^^.^^%^x^^^m±^i^yMz. n mzor (gibcobrl) £7.5 
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in 1 XU 1500xg -C 10 #|133l'L\LfCo ±tK\Z.f o c? 1. 5 

m l %1ftX, 15#W*#Lfc&. 3^WHUrio 7500xgl?15M^Ufco 
^ ±ifffc>f y ^P/V -/V 3. 75m 1 SrAP^, 15 L/c^ 10 ^« tfc. 



fi¥ Ufc total RNA £ 100 LT 0. D. 260 t 0. D. 280 ©ftefl|j£ LT RNA ^ 

&£2!lofc. 3mg CO total RNA 

(2) First strand cDNA co-^fife 

total RNA 4/ig Sr^ffibv First strand cDNA (D&J$*r-y h "Ready To 
Go" (Amersham Pharmacia) fc £ 0 cDNA (33 n 1)>^^ Ufc 0 

(3) Degenerated PCR 

^Lfc First strand cDNA(33 /z 1) CD 5 3 ju 1 IriifcLT PCR ^frofc 



17000xg 10 ^P^'LvLfco ±«&T 70%^*/-,u£ 6ml ^Dx.r 17000xg 
"C 10 ^it'fr bfc„ ±?f £&Ti£i§:£ DEPC tK 200 M 1 .T$m LtCo DEPC tKT*^ 




2. 5mM dNTPs 



4m 1 



100 juM primer! 



1*1.1 



100 ii M primer2 



lMl 
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5 V Q 

taq polymerase (5U/ n 1) 



35jul 



PCT/JP2003/010628 



94*0 1 #(PAD) 
94^ 30 fj> 

72^ 1# 

Ttf fc 0 30 £/M*©m£tt 43X2. 
72°C 7# <«*©#*).' 
4t)-?&# 

-HI© PCR :^.-C»fe jl,*:itSS* l/i 1 SrT^^^- b * % 7 -ACT 
C^r- PCR Sr.ffofeo T#t3-*^m^fb-^ 350bp M «9 tiSUs *»M L- 

fco 

(4) ^^^n^-v^^toiB^J©^ 

MMtfc DNA »f)tSr pT7-blue vector (Nbvagen) fc^^^^a ^L7c 0 ±M 
■ t* (TGI) fcl7V^7t^r 3 y UT^*!7^ W' v'a ^ir^f^ s 
6V> = P:=-O^J3i^i 19 plasmid DNA filtTv DNA jtffi- 0>££ . 

e^ij & dna y*-t i £ £ V) ufco # b tifc^sga^ij zmp&ytw h a ... 

3'-RACEj£^J;5^^*©^nr-^^^Sr J fTofc. 

(5) 5'-RACE$fe 



y v s/aul* i im * £ o. at; 



36 




WO 2004/018671 



PCT/JP2003/010628 



Degenerated PCR X&btltz DNA $rjf<£> 5'{||OigSE^J^ft^1-?)fcfe^ 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
£/BV^ 5'-RACE feSr^Tofce fimtLX (1) X+mLtc total RNA & 4/i g 



DC-tailed cDNA CO— 11] g (D±ii|iIJc:« 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB^ I J#'§ - 2 1) 
5'- AAGAGACTCCtTGAAGTAATCGGGA -3' (primer4) (@B?0#-^2 2) 

5'-ggccacgcgtcgactagtac-3' (primer5) (SE^IJ#^2 3 ) 
5'- AAAATATCGTACGCAAAGGG -3* (primer6) (1E?!|## 2 4 ) 

Ttf v~x?;\smn^X\mm£htz 200b P '<oAi>. K» Uflffii bfc 0 

: *tMbfcDNA$rJt£ pT7-blue vector (Novagen) fci v 4 ?^>a>Ltc 0 ±MWW 
(TGI) lZh7l/X7*-*~i/3yLX7'/l'-fcV4 h±ls?i/3y*ft\,\ 
VNn n^-O^^.tlJ plasmid DNA ^iftSg LT, #A£ftfc DNA#JtcOi£SiS 
?lj & DNA i/-?^yy—\z£V) ftfli LVto 

(6) 3*-RACEfe 

Degenerated PCR T?# bHfe DNA ftfjf 3'ilS^tt, ( 4 ) <OtftiE6ailBfcJfe-e# 
^fc*#^iS^fNSi:L.^^9 =*dT 7 s 7 -f ^-O PCR -e#fc 0 #M 

LT ( 2 ) "CfSiSlLfc first strand cDNA & 3/i'l iRJl Lfc 0 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) ilPJif 2 5) 

PCRE&M^ 
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J- Vf V— \ (first strand cDNA) 



3jil 



X10 taq /^7 7- 



2. 5mM dNTPs 



20 jLi M primer7 



10 *y =f dTprimer 



ImI 



5 V Q 



35 #1 



taq polymerase (5U/ \x 1) 



'ljtil 



94*C 1#(PAD) 
94*0 30g>(384) 

52^c zo®\77j^—<DmM~-c>7~*-yyy) 

72V l& (77 4 

72'C 7 #'<*«©#*) ■ 
4 t CT*« 

7# n-*^A*ft*»*C, *i#S$tb^:J^ 1000bp (DsO F&W 5.fflU »i-U 
fc 0 flt& bfc DM 0rJt 4r pT7-blue vector (Novagen) 1^74 tf—*y a- ^.Lfc 0 ±ffi 

fi_V>=i n=-C^i|J: !9 plasmid DNA fclRJIlLi:,' A $ tVjfc DNA 

wmm4'i u; ©r ^ > mffi^sria^ii <omm^ 

U Cj&Mfci-y ^dTy^^^-Sr^UT. _£lfc08B-i.© (2) T*||K-U 
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it First strand cDNA t LT PCR o fc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (@H?U#-^ 2 6) 

TVT'W h (first strand cDNA) 
X10 pyrobest ><y77 ta . 
2. 5niM dNTPs 
100 juM primer8 
IOOmM *y ^dT^y^v— 
S V Q 

pyrobest polymerase (5U/ n 1) 

94t: 1#(PAD) 
94*C 30 («) 

52*0 30 fp {-f? 4 ^-(DMM^fDT 
72V 1# 

±|B3 y ^Sr 30 fjt Mto fe 0 
lit 7& <M&<n$0 - [ 

mmtstitzm noobp K^U5ttiU 

LT pRSET vector (Invitrogen) © BamH I x EcoR I ^^L\Z.^ n-=y^lt, 
■kMWk (JM109-DE3) t&mZtto 3§^®m*N«tHis-tag##< J; 5 Kl 
h7i7 h Ltt<DX'&$Lm$\* Ni-Agarose gel (QIAGEN) ■VffiMhtt* WMO 



3 m 1 

5 nl : 
4/zf 
1 jti 1 

1 ju 1 
35 ju 1 

l/£ 1 
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»jB-3 :fei!fiS (Be-R) ©ttf 

(i) %wxsLsm<nmffi 

20/iM&Sfg6s 50mM HEPES pH7. 9 &#fc/B^TR]&*'<* h^MMLtc 0 £ 
6 (Be-R) -Cl4 583nmH:!RjROtf*-^dS|B«)b^yt (*2, ®3) 0 



«t2 













pKfifitt 




I Be-R 


553nm 




25300(553nm) 




>pH5T*&L 


229a.a. 



(2) pHjfe£tt0>ftl£ 

P H4, 5 : ft»/^77- 
P H6 : 

pH7 s 8 : HEPES '*>V"7 7 — 
pH9> 10 : ^^^77^ 

HI 4 <0|$*d>££a>5 «fc 5 pH5~10 -C t°-^ (DftJi^LXVNyto 

0t*0!C-l : i^^&ojtffc&ftS&at^?- (Kaede)<D$i$t 
^M\Z.%%S^% t ^f">=? Trachyphyllia geoffroyi N 

( 1 ) total RNA rottffi 

Acid Guanidium-Phenol-Chroloform total RNA SrjftJU Lfc 6 

jWSb'fc 1 3-1r-^=rSr Multi-Beads' Shocker (£#$$$0 &JfV^SK&&i£ t t» 4 C 
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7i;-;^nnWrtt jt^fCSfiK, DNA t RNA 
5„ RNA Sr^tf/WPSr isopropanol \zM%3t&}'tZ> t ^ «i LT total RNA 

(2) RNA <DWM 

01igotex-dT30 (Roche £ffiWC v total RNA mRNA %£0V1t. 
total RNA K 01igotex-dT30<super> fcJfljSLv ' pfl&hX RNA © ' 2 .'. 

•ci»fe; 3 ycx-RNA i oiigiotexrdT 

mRNA #$#i±j£ftfcJl?#;0 5 # bHSobligotex-dT «9 i&l^cJb s ethanol t NaCl 
t?mRNAit©$*s TkCttfc. 

(3) cDNA (DftM 

TimeSaver t Directional Cloning Toolbox Amersham pharmacia %±M) 

mRNA ^|lt 2 Lfcfc. ^ First-Strand Reaction Mix ^ DH £ 
Notl-dT primer t*^*nxi y first-strahd t^J^i^S.R^h:* Second-Strand 
Reaction Mix fcvbH ;Ls second-strand f# y AT-iftlgJ-f 5o 

If Ufc double-stranded cDNA OjfSiC EcbRI adaptor fcffrtt, NotI T? 3 
j' h-t-So fe3^I^^7A-CiIfCs cDNA (EcoRI- NotI) 

■; wto • ■ / '.'U\; /- : . : ? ; v 

(4) Expression Cloning 

pRSETB (Invitrogen &M) EcoRI.NotI iM Y *%LttsWU^1t cDNA &#A> 
JM109 DE3 tfc^A VXy LA zfU— h Lfc„ £ ©t^igS^ 

.;*©**^. 1 3 75m 2a.0t*tj*03 ^SiB^iJSr DNA • 

>>— ^i/f-— ^J: D^U> rO^P— VSr Kaede Lfc„ Kaede ©7 5; 
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J REW*B?d*©iEai»# 5 icialft U tMK^£S^J*<&tSB?U#4--6 Kite* 
(5) 

(a) ff&0£3£liK. 

#6>ftfc<£JI cDNA <D N Jim?- BamHI iM h fc v C EcoRI tf--r h 

pRSETB(Invitrogenft§g) in frame X*V7? v-~> ? LT^JMO JM109 DE3 
«c ; ?a&£3*fc.*9l«e lf±N^©His-tag SrfUffl.UTxNi-Agarose gel (QIAGEN 

(b) Kitst*^ bA'bttto.* 
&»&*s7ht&* M5 ft, «me^uvMM^<^p^^^ h/v^i- (4 

(*3) 0 

bMt, UVMHU^tr 480nmr*®^UrffiiJ^U (EI 6), 
Sr Fluorescein (Molecular Probes *±$5) £ it IfcLT^W Lfc (*'3). 
Kaede ©SW&ftttSrSHT©* 3 



^3 
■ Kaede' 



(nm) 


(nm) 


(IT 1 -cm?). 


* 


(pKa) 




St : 508nm 
J!f : 572nm 


& ■ 518nm 
^ : 581nm 


m : 98,800(508nm) 
^ : 60,400(572nm) 


&<: 0. 80 
ffe : 0. 33 


M: 5.7 
# : 5, 7 


225 



(c) ph m^om^ : 

pH4~l 1 0^y77^ c f'^OW^'<^ 
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Ufc 0 *#fcpH9*»K:!aiRf4»*K:* , feT<*. Wi^olfk^?,! 
ttl t fc pKa $r±IB(Dft 3 Lfco 

satflc— 2 ■:-m,mnm^<Dm&%%9bo&&*m* ... 

HeLa LIPOFECTIN Reagent (Gibco tty&JfrlST Kaede ©lgf l:|AL 

fc 0 IK 7 It, 470nm tftfi UT SlOnm ©S^fflji bfc <b ©T\ 9 B^fij 

3 : Kaede <D ~ fiftfb 
Kaede raeg*#£^J&-r5;fc:«>, ^©S6R^®ll^^*fcil^|gm^--^^ 

So Kaede O 158#@<D h U$~=-> (T) 

=¥~y (R) fc, 160Sl<DTy = y (A) (E) fcffifcU Zlifr 

SEAfr Srf^M U-fco Kaede 2 t Lfc 0 Kaede 2<Z>T $ / ttS^XXtift 

£IE?iJSl<D@E?iJ#-|- 7 8 «ti-£H^1- 0 12. 5%T* !) /VT S K^;v 
Of-V7 B /V ; Sr^U^vVH^ib (Pseudonative SDS/PAGE) lC*3V>XV Kaede2 
{4 Kaede «fc t> fc4£#^fc UTA'V Kd^ffi^ftfc (0 8 )„ £fc> HeLa MOifcPl 
WISt Kaede, Kaede2 £$£31 $ -frfc i: # , Kaede fiW b^lE^&V^gi 
/•?^-i/^UfCo 1>U Kaede2 & V NT fl^RRfc * - ^ >f > 

# $ - Lfc (19), 

|I»J C - 4 ':• g (^) MttW^J Kaede * ^>ftof)»f 

8§ (AO ftMfc i 5 Kaede OJi^ 6#^<Qft&^^tt> V>>°> flOiiOSr 
£#5. 12.5%7* y/VT^ K^/VOi^^ft©^}*, 365 nm ftJUNlCt «3 
27kDa <D Kaede £^25.17kDa £ lOkDa <D^y^ K«{C|D»f &;ft<5*£^ U (El 1 0 
±lfch J.o N 365 nmftJittk: i 19 508 nB©Mfi*#J>l/572imOtliP 
itJn-f 5 iVN$»a» 6>*-©^1»tt«lfcfc-»i-5 C i fc^Lfc (010 
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va' * H £ o T$J if 1" S 8 f & t h"t *i,-cvftv\, tfcroi 

(1) total RNA O^ffi 

f-ytf (Scolymia Vitiensis) &J3Wc 0 Tlf ^^t"^^^^^^^^^ 

#VNfcf-^=f 10 ^7A^"TRIzol" (GIBCOBRL) Sr 15 mlJliti^U 
1500xgT'10^^ii>LfCo ±»fc^nB*^A3 mUM, 15#f^#L 
tzM. 3 Lfc 0 7500 x g T* 15 #M3|it> bfc 0 JbitW 7. 5 

m 1 15 ffr Lfc'fc 10 #MtfMt bfCo 17000 x g "C 10 Lfc 0 

±#fSr*&T 70%^?/-A'£6 mliP^T, 17000 x g T? 10 .#flH Jgfr tfc. ±fflf 
^Itifcl^ DEPC tK 200 »lX'®ffiLtc 0 DEPC Tk^fif Lfc total RNA & 100 
§MtT 0.D. 260 i O.D. 280 <DM%MML~C RNA »^%j|o:^. 230 jug 
W total RNA £r#fc 0 

( 2 ) First strand ; cDNA 
total RNA 3 jug Sr^MW First strand cDNA ©-g^^f -y > "Ready To Go" 
(Amersham Pharmacia) 9 cDNA (33 ju 1) Ir^tfc. 

(3) Degenerated PCR 
£$Lfc First strand cDNA (33 nDpoh 3 jttl *mW.b LT PCR *ffotz 0 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primerl) (BB#I##2 7) 

5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (|3?IJ#-§- 2 8 ) 

R A X\t G fcjj* U Y ft C Xtt T %7fi U V (4 A, C Xtt G £^ U DI4 A, G X\t 

PCRK«IR$ 

T-y-fy— h (first strand cDNA) 3 m 1: 

X 10 taq /^77- 5 /zl : " 

2. 5m M dNTPs 4 »1 

100 /iM primerl 1 Ml 

100 juM primer2 1 Ml 

^ ]} Q 35 jul 

taq polymerase (5 U/ ju. 1) 1 jul 

94 "C 1 #(PAD) 
94 K 30 # (gtt) 

52 t 30# (7'7'f-7-*ii^07=- y^) 
72 °G 1 # (T^^ft*) = 

: ±is 3 *> y>r£ 30 ^*/Htv\ r=-y ^^s^r .i f rf**'£ * * £ 

0. 3 "CTtffco 30 .f^>7VJ^©iSl± 43 ^6 
72 <C 7 # (tf©#S) ; : 
4 W&W ' 

-H s o PCR fejxfc* Mto i m i fx^^v- Kt..Crc< i 5 -i 

ft PCR £*To fc 0 7 'rr* £ ftfc*# $ <D 350 bp 
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(4) V7?v-^ls?W*&.W8M<0$:%. 

flfSUbfc. DNA Bffjt^r pT7-blue vector (Novagen) K?^ ff—isa VLfc 0 *fl£ 
Mm (TGI) h 9 V* 7 * a y X-gal #6Tt^/^ 17 b * 

U-^^a ^Srfi^ ^V^ani- OifcflBSJ: 0 plasmid DNA ttUtt^ }?A£ 

T> 5'-RACE&feJ:lK3'-RACEfe^J:Sm^^*©^ P-r^^fcfrofc. 

( 5 ) 5HRACE & 

Degenerated PCR "C# kfrfc DNA ^fjt© 5*flj©ifiSiB2?0-«:«:St" 5 fcfc lC 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) £J1V^ 
Xs 5'-RACE &£ffo fc„ LT 1 ) XW& Lfc total RNA £ 3 m g £ft Lfc e 

DC-tailed cDNA ©—HI @ ©Jt*It-W: 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (!£?!]#•§• 2 9 ) 
5'- AGTTCACACCATGATATTCAATATCATA -3' (primer4) dB8l#-£3 0) 

5'-ggccacgcgtcgactagtac-3' (primer5) (E^J##3 1) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3' (primer6) (@a#l##3 2) 
©7^-e-Sr^vvfcc POT£J&*Wr±*s' l^^n h =-/HE*Ufc 0 

T # n - * V^nMmh XMfe £ ftfc 400 bp <D'< V K fcSJ 9 ffl U ft IS Ufc 0 
fft$!t bfc DNA ®f Jt & pTY-blue vector (Novagen) l£ 7 <4 a f Lfc„ icIiB 

ft (TGI) >7 ^7*-^ -^3 KUT X-gal ^Tt^Vv-*y^ bir y* 
v^a^^VV fiVN=io=i^-©^ra<}; 9 plasmid DNA ^rffi^L"C % }fA£*l>fc 
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DNABrtfctt&Bffifll* DNA s^^xyf^tJ: <5 *3fe'U*;. 

(6) 3'-RACEfe : . . 
Degenerated PCR;?# bftfc DNA Iff Jt^ 3Ml]&#&> (4) 0&g6ffl&:fe"<fo b 

titcffi®zmzftMvtc7 : 7'<-?- t*y =* <it ^ f pcr vntc 0 mmt 

LX (2) flStfc first strand cDNA 3 /x 1 \stc 0 
^Lfc^y^-^-ti 5'- GGTATTCGCCAAATACCCAAA -3' (primer7) (|B^J#-^3 3) 

PCR J&&t&& 

"T'yfV—y (first strand cDNA) 3 nl 

X 10 taq Ay ? J— 5 /il 

2.5 mM dNTPs 4 1 

20 primer 3 1 M 1 

10 /iM oligo dT primer 1 fil 

^ y Q '" . 35 /il 

taq polymerase (5 U/ m 1) 1 M 1 

PCR 

94 °C 1 &(PAD) 
94 <C 30 

72 °C 1 # (■Xv^^'-W^:) 

±15 3 Xfyjr* 30 t4?^ftotc 0 

72 °C 7 # : 

4 °c-e^ 
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MLfc DNA pT7-blue vector (Novagen) \Z.y -Y tf— 9 s a V tfc, ±MW 

tfc (TGI) K Y7-yX7*—*— ^LTX-gal #^T^^— *!M hirl/^ 
$/HVfcf?>\ ^V^pn-^fliBcfc^ plasmid DNA SrHSflU'LTs JPASti/fc' 
DNA Vffi-0&$B?O& DNA 5 &£Lfc 0 

(7) £:ScDNAtf>&# 

l/-^^L)t. N*iS, C«I^St5^t/7^v^#lU (2), 
T'MLfc First strand cDNA t"C PCR ttrotifC cDNA &#fc 0 - 

©^p'-yfc Momiji fclfcfe Ufc„ Momiji ©7 §>WE2W fcBflfctOBH** -9. 

5'- CCCGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3' (primer8) (|B^J#-^3 4) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primer9) (Il?!|#-§; 3 5) 

PCR 

fy/l/«- K (first strand cDNA) 3 1 . 

X 10 pyrbbest /^?7 W 5 ju 1 

2. 5 mM dNTPs y yr"/' [ : , 

20 mM primer4 1 A* 1 

20 ^.M primer 5 : 1 ]i 1 

: ^ V Q 35 Ail -. . 

pyrobest polymerase (5 U//zi) 1 ii 1 

PCR£Jfc^# 

94 °C 1 #(PAD) 

94 1C 30 f 
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52 *C 30 fP {Zfy^i^— <om%L^OT 
72 <C l ft {-fy^^-W^d 
±15 3 * T" y :/£ 30 * /Vfro fc„ 
72 V 7 ^(**«p#«).V' 
4 'C-C^^f 

$mmp - 2 : ^cM wsis&m 
*iM!b-i' (V) r^i|®^tbfe7oobpb^y htr^n-^y/wfi^^ii 

Tf % §J !? tfcj U ffirS£ UT pET28 vector (Novagen) (0 Nco I > Xho I g|5&fc3f A Lt\ 
(JM109-DE3) T'^^«o C5ft*fcHis-tag^#< h7 
K4s*fca6tt..Ni-Agarose gel (QIAGEN)T*ffiMbfc 0 «fiHO*tttt". 
#IO^ni^-;Vt¥Dfc 0 »Tn HMJD-3-C, ffi§S[Lfcg6 (Moroiji) 

(1) gft#tt©*i¥#T 

(Momiji) 20 50 nM HEPES pH 7. 4 V 150 mM KC1 .^fc$VyC> Wl, 

TtBjj&X^* h W»| £ Ufc 0 SIJ k Bradford fc-CJfcfcfcg 6 ©HX*-^ 
>/V© t°- * ©ffi£ 0 v 508 nra £ 578 nm K&\i%4fr&?!t&Wt%ft$. Lfc 0 450 
ran ©RlfcflS 0. 002 £ ft 5 £ 5 l^^*^t-« U 450 ran Tiibig 

BfrD&ft*'** WV&SIS LTCo EGFP (CL0NTECH) £PMtft!l 450 nm 0. 002 

0.6 £ Lfco tt^M(^4'&tJfBai 1 t-^o 
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*4 





Momiji 


EGFP 




508nm. 578nm 


490nm 




518hm, 588nm 


509nm 




102250 (508nm). 76950 (578nm) 


48850(490nm) 




0.43 (518nm). 0.51 (588nm) 


0.600 


pHJggtt 


pKa=5.8 (508nmX pKa=6.5 (578nm) 


pKa=6.0 




229a.a. 


238a.a. 



(2) WK£Z>x-<? Y;vmWM% 

#3§^<DUbfe^6 (Momiji) t±UV(365nm#ia)OMI+fci!5, RV S W. 

IR*^* YJ-yftmi-tZ *©SEib«T»3febfe. £3fcfi6&50nilf HEPES pH 
7.4, 150 mM KC1 m^X^ LT, 365 np©3fe.4rl8*tU. 365 ip^teUfcRt© 
£#*^>/W£$J£Lfco 20 mM, 50 mM tffiPES pH 7.4, 150 mM 

KCimmZft^X, 365 nm©3te*rflaitUfeft*!Rl&^^^ hA-£$J£Lfc e Mfe 

(3) pHM^tosas ; 

pH 4,^b:i l(Olf«?!Sfe^^ fc'/Mrrfc.!? pH^gtt (pKa) M^Ut, 

pH 4, 5 : ''RS^7,7..'-: i .' 
pH 6> 11 : 7 
pH 7, 8 : 
pH 9, 10 : 

H»JD- 4 : Momiji ■ . 
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Moraiji 0 86#g(Di/;V^$ y®. (E) ZVVy (K) £ 111 #B ©7*^7 

yfk (d) $r^/v^5>m (e) 142 fi©w^y (q) y y (?) 

\Z. S 203 #|©7/l / ^i / (R) £fc*^v^ (H) (CT^yM^i-^ClJ; 19 
^r/VPj£3fc$fc©{6/$ 5 102250 (5O8iffl0^ib 127200 (505nm) U^b#~-©$? 

te-otc m 5 v m i s 2 1 ). $ity& m ym&^ftKmftmmfttfr 

o fc* & Sfco#f- fi N (Momiji) b*tbt?l< fc^TiS^pH fcigfci 

&&*>ofc® 1 7RXf l 8)o CO^M^^ Momiji2 i Lfc, Momiji2 CDT^y 



*5 :*3te4W4SEJU*' 

















Momiji 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Momiii2 


505 nm 


518 nm 


576 nm 


587 hm 


127200 (505 nm) 


51450 (576 nm) 


Momiii4 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



JfcjftUp- 5 : Momiji ©3fcJftW^^***^<^*A ' 

Momiji .© 197 # g <0W yn^ ^V (I) ^ (M) KIT $ / Lfc 0 

r O.XIjWfrfc Momiji 4 £ bfco Momi ji4 ©7 5 ■ > felB^MtfiikSE^J *mm<D 

mm^ 1 3 &t>* 1 4 ^*l#i^iv $ (*9 ftm&m&wmfrZB^Q^ 

ytmtft 365 nm »&NTl Momi ji4 ^f*«P £ jbfcj&S, mttW. (Momi ji) ^ 

fc&Vvttt 365 nm 3feJMm f6## Momiji4 ©l^facll^U W-fe^K: 
Momiji 4 (Momiji) !3 3fcl^^^^«^»^^VN^ £ 

(HIl 6, 2 0X^2-2). HeLa fflftfc Momiji> Momiji4>'383B$*T % jM' 
fl&ft-C© 410 nm 3t»tK:<£ 5|i'^*^(DSI#tt^ft (Red/Green) 
Ufc^fc, ^Ptt^#^m^#«^^ s Momiji 4.©I5 9 #ft'V \£ i fca* L 

(Momiji) ©**ufc.< fe^Tfg^pH fc&JMSiSrJ^ #&3E«l^lltl&oS© ' 
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MMWD^ 6 : Momiji ©IlJkftOfN^ 

12. 5 % 7 * V /V 7 5 K^/V & jB V^>T Momiji i* fc« 8c 16. 

(Pseudonative SDS/PAGE) 5 Momi ji £ %^ U; : 

fc 0 Momiji O 11 # g 0T*/<? ¥V (N) SrT/V^-V (R) ^ 29#gtfW 
(L) ^M^t^y (T) \Z. S 122 SlOfP^ (Y) Sr£VV*$yBfc (E) 
fc x 136#S<Dy^V (K) «r7*'<?'¥>' (N) ^ 138#gO^/V^^y (Q) 
£a>fiyy (L) \Z S 142#1©W^ (Q) (P) 159#g£> 

T^Ay^y (N) ^rT^^y^'V^ (D) fc N 161#g©77^^ (A) ?rt!)y 
(S) d> 190#@CD^oiX^ (Y) |rM/^y (T) IC N 192#@07^^/VT 

y-y (f) ^fp-yy (y) 't; 196 #g©s/*^fV (c) HD^ (s) £7 

^ y U 224 .# g ;»> 6> 229 # g *. W 6. 7 $ J WZM fe^SSfc it 0 r * 

fcfc£o.fc(H2.4J. Momiji t 010 
#tt«bStt«^^b-CVNfc(Hl2 5) 0 ^«M#<£r dl6 £ tfco dl6 <D7 

HJfefllD- 7 : Momiji ©^fiftCfER 

Momiji © 11 #g<DT^/>'^^X (N) £7/^-^ (R) 'fcv 29#B©P>f *> 
^ (D ^hvt^y (T) fc; ^BSg^yp-^V^ (I) (T) lt N 

ioi tio^yn-fyy (i) %a v > (v) ^ io3 # g ©-r y>>f (P * 
hu*=.y (t) it, i22Siofpyv (y) ^VK^^y^ (e) fc, 124 #,g. 

(OA y y (V) ^V^y . (T) k\ 138 #g 0^/V> 5 V (Q) 'fcw^V'* (L) : 
fc % 'iifcgO'^/WSV (Q) (P) £n 159#gOTXA'7^y (N) 

SrT^y^yt (D) fc; 161 # g 07 7=^ (A) *rfc !> > (S) ^ 174#g 
©7x=;V77^y (F) (M) .KU 19O#g0f o iyy ;(Y) 

t^y (T) KL % 192 # g © 7 i ~/V7 7 ^ V\ (F) ^P i/V (Y) 196 #g 

: 52 • 
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Oi/XT^y (C) ^t!)y (S) .212 #g(D7^=/>7 7 = ^ (F) 

V (Y) 5 / &tt& U 224 # | 229 # B 6 7 5 / ®?£8'JI&-r 5* 

fc£9^*#i:ftofc(II!2 4) 6 Momiji klHfllK:**^*^©* W 3tfiBW* ! 

i- 

*3 s ^D/Wy^ft^ (Anthopleura inornata) ffl5l5©ff^^ 

£fo$3§^££ «3 % tafyi (Trachyphyllia geof froyi) te£3fc1 - 5£r&& 

^fry^ (optical marking) 1"5 C. rtiX&3 : c i: j ; , J 
f (Scolymia Vitiensis) k # ?Jf& fc— &*3$ Sr*£1" 5 

#£km65t b*®Wk U ftki ? X, : ft£to#lfl&; ,^X»*iftft^.- 

-^y^ (optical marking) .+« ria^tfeXfcSo ##!3ll©mftS&«fc 
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1. ^U/Wy^ff^ (Anthopleura inornata) i^OTIB(D#ft^r^" 

(1) RJfcte*#;%$ 6 0 5 n mt h 5 ; 

(2) 6 0 5 h mfc^lt 5^^^^^ 4 7 5. 5 0 5 

( 3 ) %WSL^(0 P p H 5 ~ 1 0 X*£M-?fo 5 : 

( a ) BB^J#4 1 fcffifc© 7 5 y miB^J ; X tt, . 

3, ^U/V^y^ryf-^^ (Anthopleura inornata) SJtEOTSBWft&Sr^ 

(1) »^^*^5 5 3 nmffcS; 

(2) 5 5 3 n mfc *5 5 */VP«$ W 2 5 3 0 0 ; 

(3 ) «jft#ft<z> pHigt^ p H5~ l o 5 : 

( a ) 3 K&m<DT ^ J SfeE?!l ; X t3\ 

( b ) 3 Kmmor $ y *EWfc*5v^T .1 t>> b^Mo? $ ;m<DX&, 

n : 

6. #©»i>©DNA, 

(a) 1B»#1 IC|B^C07 5: yS^IB^J^^- Ki-^.DNA ; Xtt, 

( b ) @B^J##lfc!B$©7^ y : ja^fc&v>£ 1 /Mtok&> 
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-KtSDNA: 

7. Erf0fafta>©DNA o 

(b) BB?IJ##3^IB«©T $ yHE^*5V>t •l^bii©7 ^/fkOX^ts-. 

( a ) IB^J#-§- 2 ^|BSO*&S^J ; -Xttv ' 

( b ) is?ij#-5r 2 \z.tmoM&mmz&^x 1 a*&»w©4fc*©&$c< jt&&t* 

IB^IJ : 

9. J^T^tb^S*@3^J^^"i-5DNA 0 
( a ) |S?IJ#^ 4 tis^oMSifi^J ; Xtt* 

(b) E^J#*4Kl|Sl|fc<p:&i^ 

10. ff*gc6/&»£> 9 '©^i^fa*©iDN A*^$»^;t^# ^-o 

1 1 . »^« 6 ^10 (Dp!^K^ODNAX\tn^l 0 fc1B«0$i 

■ 3 . Iff** 1 fcfe 4 ^ ± -79-W&Ub 

L-CfflVNT FRET 5 -i * H> . 

14. m h&l i 6 4 Qmta>teSB*£©£*s e iff** 9 row 
!5>i:e*©dna, i»*«i otiagwpfc^^**-* sff#£i-i£«*© 
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15. tafyrf (Ttachyphyllia geoffroyi) ft*©TIB©#tt*#i'5^.. 

(1 m$\4&<DfmK& 9»fej&»£#fi»^b.Uiaie**&5a s 5 0 8 nm(») 
5 7 2 nm (f&O T?ifc &\ $^*Jfcfc# 5 1 8 nm 'Oft) M5 8 1 nm 
(#) ; 

(2) 5 0 8 nml^ltS^/^^t W #9 8 8 0 0M- 1 cm- l^fe 
•V) , 5 7 2 nmt^W^/i^l 6 0 4 0 0M- 1 cm- 1 ; 

(3) *HK»#0. 8 0 (|}Xtffl,":'3 3 (#) -C&Sj&tf 

(4) SkfeRtFfSifeCpHJBSttfcOVN-rOpKaW^fcS.'- 7-C&5 : 

1 6 . KTCflTWT - ^ .BHEW&#1"53t#8E&5t. 

( a ) B8I#* 5 fc|Eit.©T.§ > ^la^J ; 

( b ) 5 \twMfor 5 y mia^ fcfci^-c 1 ^ «fi©7 $ y 

17. ia^j#-t 7 ra«(7?T =■ j w&n & *rr s ntft^ e St. 

18. T if ^ $ "y (Scolymia Vitiensis) ffi ^TIEq#tt£r#; 

( 1 ) ^^©Wlt^i .5. lifea* bafrfefctE'-ffc U®te*:fcRa s 5 0 8 nm(l) 
5 7 8 nm (*) ? , 5 1 8 nm (l) S 8 8 nm 

(2) 5 0 8 nml^ltS^rf (*) #1 0 22 5 OM-1 c m- 1 T* 
9 , 5 7 8 ninfcd8tj 5*/HR3te«fk # 7 6 9 5 0M- 1 c m- 1 

5 ; 

(3) (p) #o : 4 3 (iHO &tfo. 5 1 (#) -efc5;£.t* 

(4) ife(5 0 8 nm) CO p HjagtefcoV^ p K a # 5 . 8 "Cfc 5 * (5 
7 8 nm) <p p H$,%&\ZO^X p K a # 6 . 5ffc5, 
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(b) »»#9tei&«<^^ 

n : 

2 0. .'. BJ0#*1 Is 13, 1 5Xfil7 (DftlnfrKmMOT $ 7 S£@B?IJ£ 
2 1. BIT^^DNA, 

(b) is^j##5KiBg^T v/«^ 

tSDNA: 

22. gAT^tV^DNAo 

(a ) ib?ij#-s§- 7 5: / mm**- k-tsdna •, xte, 
( b "') ia^ijs^- 8 ^iB«ro*ts@a^j Sr^rt: s d n a. 

23. KTO^^DNA. 

( a ) lB^j#-t 9 fcf2«c<Z> 7^7 miB^J =» - Ki" S I) 1ST A ; X tt, 

(b > iB^j#-t 9 tEiwr ^ i mmmK&^x 1 '*> mmr 

> fSDNA : .' 

( c ) mrnrn^i o Kief^itsia^j ^tt^ d n a ; 

( d >. ia^j## i o ^is^p^ia^j^^v^ i i)^w.m(om^(otK^s 

2 4. £l"F©#&^DNA. , 

(a) IB»#1 1,13, 1 • 5 Xtt 1 7 WB*© T 5 J Wm * = — K1~£D 
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NA;.XIi> 

(b) IBJIJ#^1 2, 14, ,1 6X»HM«OiiS2mtt5DNA, 
2 5 . If 2 1 6> 2 4 iOflrtl^KLl^ft© D NAlrftS * 

2 6 . ff^Il 2 1 b 2 4 O^tV^^ra^^D N AX«ft*« 2 5 fcflBjlfc©, 

3 0 . ft*i 2 2 9 ©^d^1B«<Dil^*a6K**ISrt^*» 

fee. 

3 a . »jft3JU 5 ^ b 2 0 ©^3&>telB*©«*af ft 2 1 fr b 2 
4.0^I«©PNA, 2 5 &&kpm&k£*? 2 6 
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mi 

Be-G (20uM) 
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SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 

<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys lie Arg Val Thr Glu Gly 

■ 35 ' : , ; 40 ."' :.' ;'vy^45^.:?-y.r ' ; '' 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Levi Thr Pro Cys Trp Met Tyr 

50 } 55 60 ' 

Gly Ser Lys Thr Phe lie Lys His Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 ; 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr Tie His Gin Asp Thr Ser Met Gin Gly 

100 . 105 110 

Asp Cys Phe Tie Phe Lys He Lys Val lie Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 . . 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 . 190 

Gly Asp His Arg He Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

lie Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

.210 215 220 

Arg Leu Gly ; His His 
225 • ; 

<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 
5 10 15 / 

gg g acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

' 2/36 ' 
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20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag at.taga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys lie Arg Val Thr Glu Gly 

35 40 ; 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 * 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc. 240 
Gly Ser Lys Thr Phe lie Lys His Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr lie His Gin Asp Thr Ser Met Gin Gly 

100 ... 105 U0 
gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gec 384 
Asp Cys Phe lie Phe Lys Ila LysTal lie Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa acai gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gec ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gec ctg aaa, tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 

3/36 ■' 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 .... . 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg lie Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 090 
Arg Leu Gly His His 
225 

<210> 3 . ; 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
: <400> 3 ' ' 

: Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 
1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro -Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 . -." 40 . 45 

4/36 
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Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

. 50 ■ 55 ■.;,:;: 60 . . 

Gly Ser Lys Thr Phe lie Lys His Val Ser Gly lie Pro Asp Tyr Phe 
65 . 70 ' ' " 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin lie Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 HO 

Asp Cys Phe He Tyr Lys lie Lys Val lie Gly Thr Asn Phe Pro Ala 

115 120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 •150 \ 155 f 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
.. 165 ,•; .170 ■ .175 : 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

lie Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 4 



5/36 



WO 2004/018671 



PCT/JP2003/010628 



<211> 690 
<212> DNA 

<213> Anthopleura inprnata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg egc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 . : 15 . 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys lie Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

■ 50 . * : *55 : 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240 
Gly Ser Lys Thr Phe lie Lys His Val Ser Gly lie Pro Asp: tyr: Phe 

.' 65 70 '' ;'y:Ku2..-C ' : : ] ■ 75 \ 80 - : 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ctt tct att cac cag gac aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser lie His Gin Asp thr Ser Leu Gin Gly 
100 105 110 

- gat tgt ttt att tac aag ate aaa gtc att ggc acc aac ttt cct gee 384 
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Asp Cys Phe lie Tyr Lys lie Lys Val lie Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 .150 : . 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg lie Glu lie Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 
210 215 220 

690 

agg ctt gga cat cac taa 
Arg Leu Gly His His 

•225 

<210> 5 

■ <211> 225 .' . .- V^ ' .. ■ 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu He Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 . 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

. 35 40 45 

Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His lie Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys lie Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Ash Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

■ 115 '.. }■;';'■■ ':: 120 }■'■.-.;■ v . 126. . . |. Z;, ;/ 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

:V --- ; 13d ^i35;V;:, : ; 140 ;. 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Thr Met Ala 
145 . 150 155 : 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 : 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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180 ' . 185 v'' 190 

Asp His Cys He Ser lie Leii Arg His Asp Lys Asp. Tyr, Ash Glu Val 

195 :200 ;., 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 

<400> 6 .. ; . _ v 

; atg agt; ctg . att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

.1 ■ '■ ~ ' 5 , 10 ; . 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

' 20 , 25 : • 30 ■ . 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr Gly 

■ 50 55 ' 60 ■ 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 




WO 2004/018671 PCT/JP2003/0 10628 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp lie Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att ace atg get 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Thr Met Ala 
145 150 155 160 

ctg ctg ctt aaa gga gat gtc cat tac cga tgtgac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

. ' 16& ' ' 170 175; 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys lie Ser lie. Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 ; 205; : 

10/36 
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aag ctg tat gag cat get gtt gcc cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 . 215 220 

aag taa * ?; V. : . 678 .'. 

Lys 

225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu lie Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

i: 5 ' . ' io ; : . 15 

Asn Val Asn Gly His Gin' Phe Val lie Glu Gly Asp Gly Lys Gly His . 

' 20 : ' 2& ■ . V'-'; 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 . - 40 45 

Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 . 75 80 

Gin Ser Phe Pro Lys Gly Phe -Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 V; 95 ; . 

Asp Gly Gly Val Cys lie Ala Thr Asn Asp lie Thr Leu Lys Gly Asp 
100 105 ■ ;. 110 

\ : : r . :: : 1.1/36 ; ■ 
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Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 : 14Q . 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Arg Met Glu 
145 150 .155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 ' 19° 

Asp His Cys lie Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 . • V ': V; 

<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

aat gta aac' ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
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Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 •. .25 ■ 30 ' 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc. aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp Hi's He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 ■ ; 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys lie Ala Thr Asn Asp lie Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 v 135 ; 140 

aaa; atg tat ttg cgtVgat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 \ 150 : 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys lie Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

678 

aag taa 

Lys 

225 

<210> 9 - . 

<211> 229 . ■'■'"/ 
<212> PRT ; 

<213> Scolymia Vitiensis 

. • <400> 9 ' ■ . ." 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

' : i ; : 5 ■■; 10 V 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

14/36 
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35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe. His Tyr 

■50 ;..:J ; . : : ; ; ;.;-5S v . .'. . • 60 ; : . 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn. Tyr Phe 
65 70 / 75 80 ' ; . 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He thr Met Asp Gly 

100 105 HO 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 ■ ■■' 
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<210> 10 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Asn LeU Arg Met Glu 
' 1 5 " ' 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

. 50 ' : 55 . 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe . 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly lie Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 . 105 HO 



# 
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ggc act ttc tat aat aaa gtt cga ttt. tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

us / : ',.y i2o.\ 125 ; 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
lie Asp His Cys lie Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 65)0 
Glu Lys Gin Gin Gin 
225 -. 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 

<4oo> li 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 ; 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly lie Cys lie Ala Arg Asn Asp lie Thr Met Glu Gly 

- . "■■;./: . ipp , :io5'/'; no , 

Gly Thr Phe Tyr Asn Lys Val Arg; Phe Tyr Gly Val Asn Phe Pro Pro 

. ' 115 : 120 125 ■ 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 : 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

lie Asp His Cys lie Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 12 
<211> 690 
<212> DNA ; 

<213> Scolymia Vitiensis 
<400>-12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 : ' 25. .. 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

■ '35 • ■ 40 ' ..'V 45 • 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat. tab 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

- ; vy Z^-: 19/36 : ' • • '"; 
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50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gee aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys lie Ala Arg Asn Asp He Thr Met Glu Gly 

100 105- HO 

ggc act ttc tat aat aaa gtt c'ga ttt tat ggt gta aac ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 " 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asn Met 
145 150 ^ 155 160 . 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cac aac gat tac aac aac 624 
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He Asp His Cys lie Glu He Leu Ser His His Asn Asp Tyr Ash Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 

<210> 13 
' <211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13. 

Met Val Ser Val lie Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 '; , 10 15 . 

Gly Ser Val Ash Gly His Asp Phe Val lie Asp Gly Leu Gly Ser -Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr. lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 ". ' 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 
85 " ... . |90 95 



# 



WO 2004/018671 



PCT/JP2003/010628 



Glu Asp Gly Gly He Cys lie Ala Arg Asn Asp lie Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe. Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 : 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 14 
<211> 690 
<212> DNA 

<213> Scolymia Vitiehsis 

<400> 14 ■ . >■■■'[ ■'■ 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

. 22/36 , 
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1 5 1° 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa. cgg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 ' 95 

gaa gac ggg ggc att tgc ate get aga aac gap ata aca atg gat ggt 336 
Glu Asp Gly Gly lie Cys He Ala Arg Asn Asp lie Thr Met Asp Gly 

, 100 ' 105 HO 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe tyr Gly Val Asn Phe Pro Pro 

;. 115 . ' 120 ■ 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 

23/36 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 /; 150 V 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac tit 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

. 2i6 :" : 215 " -220 • 

gag aaa caa caa caa tga - 690 

■ . Glu Lys; Gin Gin Gin.' 

225 ' : ;""V 

<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

■ 1 , 5 V) I:' 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp: Gly Thr Gly Ser Gly ; 
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20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 ' 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 ; "' 150 . 155 160 ' ; 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 : 170, : 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

' ; i8o . ;■• . . 185 ; . 190 

lie Asp His Ser lie Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

35 . 40 .. 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Tyr 

■ 50 .55 ' . 60 

ggc aac egg gta ttc gee aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr P^ e 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly. 
ioo . \ 105 : . 110 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 . 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc ace cac tac 576 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 

He Asp His Ser He Glu lie Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt.tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala; Val Ala Arg Ser Gly : Leu Gin Asp 

210 . ; 215 ; 220 V 

<210> 17 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
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<4Q0> 17 

Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 

65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

.;• 85 . .. 90 , ; 95 

Glu Asp Gly Gly Val- Cys Thr Ala Arg Asn Asp lie Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met: 

145 . 150 • : ' : ' ' 155 : , : :- : 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 .:V",... 190 

lie Asp His Ser lie Glu lie Leu Ser His Arg Ash Asp Tyr Asn Asn 
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195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 

<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr lie Glu Leu Lys Val Val Lys Gly 

■ 35 ... • ■ ■ 40 .. ■■ 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

• 50 ■"• 55 . ■ 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 . 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 

145 ; 150 155 : : 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac atg aga act 528 

Ser Leu Leu Leu Lys Gly Gly Gly! His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His tyr 

180 185 190 

ata gat cac age ata gag att.tta age cat cgc aac gat tac aac aac 624 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 

<211> 36 
. <212> DNA/ \ 

<213> Artificial Sequence '. 
' <220> 

<223> Description of Artificial Sequence*. Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig .36 
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<210> 22 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
' <?20> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

; <4oo> 23 : 'Y : "\ . ; : ' 

ggccacgcgt cgactagtac 20 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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aaaatatcgt acgcaaaggg 



20 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cccggatccg accatggcta ccttggttaa aga 33 

<210> 27 •'• : 

<211> 20 ' 
'. <212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 



<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 

<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> ■' • v -r : 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



atcaagntnw ryatggaagg 



20 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 



<210> 31 : 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 

<212> DNA . • . 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
' <400> 32 - : - ] 'J ; - 

tcttcgtaag tcatgcttcg ttc 23 

<210> 33 
<211> 21 
<212> DNA 



agttcacacc atgatattca atatcata 



28 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 1 



<400> 33 



ggtattcgcc aaatacccaa a 



21 



<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 . 
' <211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 



<400> 35 



ccgctcgagt tgttgttgtt tctctttgtc ctg 



33 
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